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Abstract
Purpose The aim of the study was to evaluate the
applicability of the modiﬁed Clavien classiﬁcation system
(CCS) in grading perioperative complications of transure-
thral resection of the prostate (TURP).
Methods All patients with benign prostatic hyperplasia
submitted to monopolar TURP from January 2006 to
February 2008 at a non-academic center were evaluated for
complications occurring up to the end of the ﬁrst postop-
erative month. All complications were classiﬁed according
to the modiﬁed CCS independently by two urologists, and
the ﬁnal decision was based on consensus. If multiple
complications per patient occurred, categorization was
done in more than one grade. Results were presented as
complication rates per grade.
Results Forty-four complications were recorded in 31 out
of 198 patients (overall perioperative morbidity rate:
15.7%), and their grading was generally easy, non-time-
consuming and straightforward. Most of them were clas-
siﬁed as grade I (59.1%) and II (29.5%). Higher grade
complications were scarce (grade III: 2.3% and grade IV:
6.8%, respectively) There was one death (grade V: 2.3%)
due to acute myocardial infarction (overall mortality rate:
0.5%). Negative outcomes such as mild dysuria during this
early postoperative period or retrograde ejaculation were
considered sequelae and were not recorded. Nobody was
complicated with severe dysuria. There was one re-opera-
tion due to residual adenoma (0.5%).
Conclusions The modiﬁed CCS represents a straightfor-
ward and easily applicable tool that may help urologists to
classify the complications of TURP in a more objective and
detailed way. It may serve as a standardized platform of
communication among clinicians allowing for sound
comparisons.
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Introduction
Transurethral resection of the prostate (TURP) has been
considered since decades the surgical ‘‘golden standard’’
for the benign prostatic hyperplasia (BPH) management. In
the absence of strong evidence favouring newer technolo-
gies such as the various laser types [1] and although
problems of outcome assessment might still exist [2],
TURP currently remains clinically effective and cost
effective [3]. Nevertheless, despite a decreasing trend over
time, TURP complications still occur [4]. A large-scale
prospective multicenter study showed that TURP mortality
has nowadays decreased (0.1%) but that immediate mor-
bidity, although reduced, remains high (11.1%) and still
represents a concern [5].
Although results from several historically retrospective
[6–8] and prospective [5] large multicenter cohorts focus-
ing on TURP morbidity and mortality have been reported,
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cations and grade their severity. This hampers sound and
reproducible comparisons among centers using similar or
different approaches and within a center over time.
Therefore, a standardized classiﬁcation offering a common
platform for communication among urologists is necessary.
The Clavien classiﬁcation system (CCS) has been proposed
to grade complications of general surgery [9]. It has
recently been modiﬁed and prospectively validated in a
large patient cohort submitted to elective general surgery
[10]. It is increasingly becoming popular in urology but has
never been used to date in common procedures such as
BPH-related interventions [11]. Our aim was to evaluate
the applicability of the modiﬁed CCS in reporting and
grading the severity of perioperative complications in
patients with BPH submitted to TURP and to discuss its
beneﬁts. To the best of our knowledge, this is the ﬁrst
report on perioperative TURP complications using this
relatively new classiﬁcation system.
Materials and methods
All patients with BPH submitted to TURP at a non-aca-
demic hospital (Department of Urology, General Hospital
of Chania, Crete, Greece) from January 2006 until Febru-
ary 2008 were evaluated. Only new TURP cases were
considered. Patients with prostate cancer at the time of the
operation or incidentally diagnosed by the procedure were
excluded.
All operations were performed using monopolar elec-
trosurgical system (ERBOTOM ICC 300, ERBE Electro-
medizin GmbH, Tu ¨blingen, Germany) and Karl Storz 26 F
continuous ﬂow resectoscope. The cutting and coagulation
settings were 120 and 80 Watt, respectively. Sorbitol 3%
was used for bladder irrigation intra-operatively. All
operations were performed under general or spinal anes-
thesia by consultant urologists. At operation completion, a
20 French three-way Couvelair catheter was inserted for
continuous bladder irrigation with normal saline. Bladder
irrigation was terminated, and catheter was removed on the
ﬁrst and third postoperative day, respectively, based on the
department protocol, unless differently indicated. Patients
were usually discharged on the following day after catheter
removal.
Basic preoperative patient data were recorded, and all
complications occurring during the perioperative period
(up to the end of the ﬁrst month after the operation) were
classiﬁed prospectively according to the modiﬁed CCS
(Table 1) by a junior consultant hardly involved in the
operation procedures (I.E.) to diminish the well-known
observation bias due to surgeon-related complication mis-
judgment. Subsequently, the complications recorded were
classiﬁed in retrospect by a second co-author (C.M.)
independently. Any disagreement was resolved by discus-
sion, and ﬁnal decision was based on consensus. In case of
more than one complication in the same patient, categori-
zation was done in more than one grade. Results were
presented as complication rates per grade.
Results
Data on 198 men with BPH submitted to TURP during a
two-year period were evaluated. The baseline patients’
characteristics are shown in Table 2. A total of 44 com-
plications were recorded in 31 patients during the ﬁrst
postoperative month (overall perioperative morbidity rate:
15.7%). The classiﬁcation according to the modiﬁed CCS
is presented in Table 3. In general, the system application
Table 1 Classiﬁcation of surgical complications based on the modiﬁed Clavien system [10]
Grade Subgrade Deﬁnition
I Any deviation from the normal postoperative course without the need for pharmacological treatment or surgical,
endoscopic and radiological interventions. Allowed therapeutic regimens are drugs as antiemetics, antipyretics,
analgesics, diuretics, electrolytes and physiotherapy. This grade also includes wound infections opened at the bedside
II Complications requiring pharmacological treatment with drugs other than such allowed for grade I complications. Blood
transfusions and total parenteral nutrition are also included
III Complications requiring surgical, endoscopic or radiological intervention
a Intervention not under general anesthesia
b Intervention under general anesthesia
IV Life-threatening complications (including CNS complications) requiring IC/ICU management
a Single organ dysfunction (including dialysis)
b Multiorgan dysfunction
V Death
Sufﬁx
‘‘d’’
If the patient suffers from a complication at the time of discharge, the sufﬁx ‘‘d’’ (for disability) is added to the respective
grade of complication. This label indicates the need for a follow-up to fully evaluate the complication
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123was relatively simple, non-time-consuming, easy and
straightforward without any special disagreement between
the two independent observers.
The vast majority of the complications were classiﬁed as
grade I (26 out of 44 complications; 59.1%) and II (13 out
of 44 complications; 29.5%). Higher grade complications
were scarce (grade III: 1 out of 44 complications; 2.3% and
grade IV: 3 out of 44 complications; 6.8%) There was only
one fatal complication (grade V: 1 out of 44 complications;
2.3%), i.e., death due to acute myocardial infarction
(overall mortality rate: 0.5%). Negative outcomes, such as
mild dysuria during this early postoperative period not
related to remarkable morbidity necessitating subsequent
interventions, or retrograde ejaculation, were considered
sequelae rather than complications and were not recorded.
Nobody was complicated with severe dysuria. There was
one case of re-operation due to residual adenoma (treat-
ment failure; 0.5%).
Discussion
The aim of this study was mainly to evaluate the applica-
bility of the modiﬁed CCS in reporting and grading the
severity of perioperative complications in patients with
BPH submitted to TURP rather than to report on the well-
known negative procedural outcomes, which have been
since long, extensively documented in historically retro-
spective [6–8] or prospective studies [5] on large multi-
center cohorts, and summarized in narrative [4, 12] as well
as systematic reviews [13].
The lack of a uniform way of reporting negative surgical
outcomes has been recognized as an obstacle in interpret-
ing the related literature, and the need for a standardized
system to report complications following uro-oncological
procedures has been acknowledged [14]. The modiﬁed
CCS has been proposed as a standard tool to report com-
plications, which should be used accordingly to increase
the quality of the related urological literature [15].
Clavien et al. in 1992 proposed a structured classiﬁcation
using therapeutic consequences as the basis to rank surgical
complications and provided a utility example for chole-
cystectomy [9]. The authors deﬁned negative procedural
outcomes by differentiating complications (unexpected
Table 2 Baseline characteristics of patients with BPH submitted to
TURP
Total number of patients 198
Number of patients with a catheter
preoperatively (%)
39 (19.7)
Mean age (SD) (years)
a 68.4 (8.0)
Median (IQR) prostate volume
a (mL) 54 (40–70)
Median (IQR) serum PSA level
b (ng/mL) 3.0 (1.7–3.9)
Median (IQR) Qmax
b (mL/s) 9.0 (7.0–10.0)
Median (IQR) IPSS
b 22 (20–27)
Median (IQR) QoL score
b 4 (4–5)
ASA score
a I–III
I1 9
II 169
III 10
BPH benign prostatic hyperplasia, IQR inter-quartile range, PSA
prostate-speciﬁc antigen, QoL quality of life, SD standard deviation,
TURP transurethral resection of the prostate
a Applicable in the total population
b Applicable in patients without a catheter preoperatively
Table 3 Complications in the present series classiﬁed according to the modiﬁed Clavien system
Grade Complication Management
I Hematuria (n = 5) ± blood clot retention (n = 5) Bedside bladder irrigation (prolonged) ± clot
evacuation ± catheter traction
Catheter malfunction due to either clot or chip block (n = 3) Bedside catheter change
Acute urinary retention after catheter removal (n = 4) Bedside recatheterization
Transient elevation of serum creatinine (n = 2) Watchful regulation of ﬂuid balance
Low urinary tract infection (n = 7) Antibiotics
II Intraoperative hemorrhage/Hematuria (n = 8) Transfusion
Urinary tract infection with signs of bacteremia (n = 2) Antibiotics
Supraventricular tachycardia (n = 2) Antiarrythmic agents
Pulmonary embolism (n = 1) Anticoagulants
IIIb Extraperitoneal ﬂuid collection due to subtrigonal catheter
location and malfunction (n = 1)
Endoscopic catheter reposition and surgical drainage
under anesthesia
IVa Acute myocardial infarction (n = 2) Admission to intensive care unit
IVb Transurethral resection syndrome (n = 1) Admission to intensive care unit
V Death (n = 1)
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123events not intrinsic to the operation) from sequelae
(‘‘aftereffects’’ inherent to the procedure) and failures
(procedural aim not fulﬁlled). However, some events may
contain elements of both sequelae and complications, such
as severe postoperative pain, and should be considered
complications.
Procedural complications were classiﬁed into four
grades as follows: grade I for any alterations from the ideal
postoperative course, which are non-life-threatening, non-
residual disability resulting; grade II for any potentially
life-threatening, non-residual disability resulting compli-
cations (further subdivided into IIa and IIb according to the
requirement for invasive procedures); grade III for any
residual disability resulting complications; and grade IV
for any lethal complications.
In 2004, Dindo et al. modiﬁed the original criteria to
increase the accuracy and applicability of the CCS, [10]
keeping the deﬁnitions for complications, sequelae and
failures as well as the cornerstone concept of using the
therapeutic consequences for ranking the complications.
Modiﬁcations mainly focused on the manner of reporting
life-threatening and permanently disabling conditions. In
brief, grades I, IIa and IIb correspond to grades I, II and III
(further subdivided into grades IIIa and IIIb depending on
the need for general anesthesia) in the new version,
respectively, while life-threatening complications have
been recognized to be of higher grade (grade IV). Hospi-
talization length as a criterion to rank grade II complica-
tions has been eliminated, and disability has been
highlighted by the sufﬁx ‘‘d’’, not representing any more a
distinct grade (grade III in the original version). The new
classiﬁcation has been tested in a cohort of 6,336 patients
submitted to elective general surgery, and its reproduc-
ibility has been evaluated with an international survey of
144 surgeons of different training levels from 10 centers.
The authors concluded that the modiﬁed CCS is reliable
and may represent a compelling tool for quality assessment
of surgery worldwide.
The power of such an approach relies on the principle of
grading based on the therapy used to treat complications,
which is usually well documented in physician and nursing
reports. Although postoperative problems, especially the
minor ones, are often poorly reported, the use of thera-
peutic consequences as the basis to rank complications
allows for detecting most of them and prevents down-rat-
ing of major negative outcomes, a feature particularly
important in retrospective analyses. Consequently, such a
system offers potential advantages allowing for increased
uniformity in reporting results, for longitudinal compari-
sons of the results within a center, for comparisons of the
results among centers and for conduction of adequate meta-
analyses. Nevertheless, the management of a given surgical
complication may vary among physicians, centers or
countries mostly due to the lack of accepted paradigm for
the ‘‘best practice’’ or availability of medical resources,
which may be considered an inherent limitation. Further-
more, it may still allow for some subjectivity in individual
surgeons’ recording their complications or interpret the
way that particular complications should be graded.
The urological community has only recently started to
adopt the system for grading complications of oncologic
procedures such as radical prostatectomy, cystectomy and
renal surgery [16–25]. However, its use in non-oncologic
procedures remains still limited [26–30], and it has never
been used to date in BPH-related interventions [11]. To the
best of our knowledge, this is the ﬁrst report on the use of
this system for classifying complications of TURP in the
international literature.
A total of 44 complications in 31 out of 198 patients
were encountered up to the ﬁrst postoperative month. In
general, we did not experience any difﬁculties in assigning
a grade to these complications and there was no special
disagreement between the two independent observers.
Therefore, the application of the modiﬁed CCS was con-
sidered relatively simple, non-time-consuming, easy and
straightforward.
The vast majority of the patients experienced either no
complication (167 out of 198; 84.4%) or complications
ranked as grade I–II (27 out of 198; 13.6%), which were
merely related to persisting bleeding, catheter placement or
replacement and urinary tract infections (UTI). Only 3 out
of 198 patients (1.5%) experienced life-threatening com-
plications necessitating intensive care unit admission
(grade IV). In general, the results on speciﬁc complication
rates are in accordance with large series [4, 5], which
underlines that the present series may be considered rep-
resentative and adequate for the assessment of a compli-
cation reporting system.
Regarding bleeding (intraoperative hemorrhage or
postoperative hematuria), the most ‘‘severe’’ therapeutic
consequence was the need for transfusion, a clear grade II
complication. Blood transfusion was considered necessary
due to signiﬁcant postoperative hemoglobin drop in rela-
tion to the general and cardiac conditions of the patients in
8 out of 198 cases (4.0%). Apart from the need for trans-
fusion, the therapeutic consequences of bleeding were
minor including simple bedside interventions only; there-
fore, these complications were clearly graded as I by both
observers. A total of 10 patients presented with hematuria,
which resolved spontaneously after a relatively prolonged
bladder irrigation alone (5 patients; 2.5%) or resulted in
bladder tamponade (5 patients; 2.5%) during the ﬁrst 24
postoperative hours, necessitating repetitive bedside man-
ual blood clot evacuation via the catheter with or without
application of catheter traction. No patient required re-
intervention for bleeding control.
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123Complications necessitating bedside bladder catheteri-
zation alone (catheter replacement due to malfunction of
the existent catheter in 3 patients; 1.5% or acute urine
retention after catheter removal in 4 patients; 2%) were
also clearly classiﬁed as grade I by both observers, based
on the fact that the original CCS considers ‘‘retention
treated medically or by catheterization alone’’ as grade I
complication, which corresponds to the same grade in
the new version as well. Acute urine retentions after
catheter removal resolved spontaneously after being
treated conservatively with a1-blockers and bladder
drainage for 2–3 days, without need for further
intervention.
A total of 9 patients (4.5%) experienced UTI necessi-
tating antibiotic treatment. However, 7 of them experi-
enced symptoms suggestive of low UTI and the rest
presented signs of bacteremia (fever[38.5C). UTI
necessitating antibiotics were initially graded collectively
as grade II (Table 1). However, after a more careful con-
sideration of both the original and the modiﬁed CCS, the
ﬁnal consensus was that these complications should be
differentiated. Consequently, low UTI were considered
grade I based on the original CCS, which corresponds to
grade I also in the modiﬁed version. The cases of urosepsis
were classiﬁed according to the original CCS as grade IIa,
which corresponds to grade II in the modiﬁed version.
One patient presented with a large retroperitoneal ﬂuid
collection due to subtrigonal catheter misplacement at the
end of the operation. This rare complication was treated
with catheter reposition in the theater under endoscopic
guidance and ﬂuid drainage in the same session with a
preperitoneal drain placement under anesthesia (grade
IIIb). Among the three patients experiencing life-threat-
ening complications that necessitated intensive care unit
admission (grade IV), one (0.5%) presented with TUR
syndrome with symptoms and signs from the central ner-
vous and the cardiovascular system, while the rest (1%)
experienced acute myocardial infarction and one of them
died (grade V). The assignment of these complications into
the respective higher grades was straightforward by both
observers.
In the present series, patients were followed up sys-
tematically up to the ﬁrst postoperative month. Therefore,
TURP complications, which typically appear in the longer
term, were not graded. Nevertheless, we feel that such
complications can also be easily classiﬁed based on the
same principles. For example, a case of erectile dysfunc-
tion that necessitates medical treatment with phosphodi-
esterase 5 inhibitors should be considered grade II
complication. A case of bladder neck stenosis or urethral
stricture necessitating bladder neck incision or urethrotomy
under anesthesia, respectively, should be considered grade
IIIb complication.
Conclusion
The modiﬁed CCS provides a validated method that has
already been successfully adopted by several urological
centers for grading complications of mainly major onco-
logic procedures. Based on our experience, the aforemen-
tioned system is non-time-consuming, easily applicable
tool for grading perioperative TURP complications.
Despite the inherent limitations, it seems that it may well
serve as a straightforward, standardized platform allowing
for sound comparisons, either longitudinally within centers
to facilitate audit or among centers using similar or dif-
ferent technologies such as monopolar vs. bipolar TURP.
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